This special issue features high-quality articles that cover both of these hardware aspects.
The first article, Parallel Outlier Detection on Uncertain Data for GPUs, uses graphics processing units (GPUs) as an instance of a specialized co-processor to accelerate data processing. The specific task addressed in the paper is the detection of outliers on uncertain data. Outlier detection is an important component of data mining systems; uncertain data arises in numerous real-world data sets.
The contribution of this first article is twofold. First, it proposes a new outlier detection algorithm which-based on density sampling-scales significantly better than previous solutions. The proposed algorithm prepares for the second contribution, a careful implementation that leverages the particular kind of parallelism realized in GPU architectures, a kernel-based programming model with warp-level scheduling. As the paper shows, the two contributions combined can lead to substantial performance improvements, compared to alternatives that are based on CPUs alone.
The second article, Optimized B+-Tree for Hybrid Storage Systems, studies how the changing storage landscape affects B+-tree data structures, hence, the second aspect mentioned above. Addressing B+-trees, the contributions of the article go right into the heart of most existing database engines, which are often very deeply built on B+-tree indexes.
Specifically, the article assumes a hybrid storage architecture, composed of solid state drives (SSDs) and traditional hard disk drives (HDDs). The former technology is appealing because of its favorable (random) read access characteristics, but also incurs a high monetary cost and limited lifetime characteristics (with regard to device endurance and data retention). Combining it with traditional hard disks strikes a balance between these characteristics, as demonstrated in the article. The proposed HybridB tree data structure leverages the hybrid combination of both drive types and ensures a data access pattern that is friendly to the characteristics of SSD media. An experimental evaluation demonstrates that HybridB tree can significantly outperform state-of-the-art solutions, such as using a standard B+-tree implementation on top of an SSD/HDD hybrid.
A number of people contributed to this special issue and we owe all of them a big Thank You. Specifically, we would like to thank the editors-in-chief, Divy Agrawal and Amit P. Sheth; the reviewers for their thorough comments; as well as the numerous people that work behind the scenes to make reviewing, typesetting, and publishing an easy experience for us.
